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* NOTICES* 

Japan Patent Of£ice is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] Photoelectric cathode (20) and a bus-bar (31) are right-angled to a tube-axial line (1 1). And the cylinder-like 
1st djoiode which receives the photoelectron (21) emitted by photoelectric cathode (20) (30), It has "leaf* type electronic 
multiplier equipment (40) and the coupler (50) which combines the 1st dynode (30) with multiplier equipment (40). 
:axis is [ in / to said tube-axial line (1 1) / in the axis (41) of multiplier equipment (40) / an parallel photo-multiplier ] 
parallel to the axis of said multiplier equipment in said coupler (50). The flank plate of the shape of a cylinder 
surrounding the inlet port (42) of the 1st dynode (30) and multiplier equipment (40) (52), It is countered and supported 
by photoelectric cathode (20) on this flank plate (52). Are parallel to the bus-bar (31) of 1st electrode (51); which 
consists of the top plate (53) which has opened opening (54) which lets a photoelectron (21) pass to the direction of the 
1st dynode (30), and said 1st dynode. And the 2nd flat electrode located between the outlet (32) of the 1st dynode (30), 
and the inlet port (42) of multiplier equipment (40) (55); 

The photomultiplier tube characterized by making potential (VI) of said 2nd electrode (55) larger than the potential 
(VO) of the 1st electrode while coming out and constituting, and making forward potential (VO) of said 1st electrode 
(5 1) to the potential of said photoelectric cathode (20) and making it almost equal to the potential of said 1st dynode 
(30) moreover. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 

This invention relates to the photomultiplier tube equipped with photoelectric cathode, the 1st dynode which receives 
the photoelectron emitted by this photoelectric cathode, "leaf type electronic multipHer (multipUcation) equipment, and 
the coupler which combines said 1st dynode with this multipUer equipment. 

Especially this invention is applied in favor of the field of the photomultiplier tube incorporating "leaf* type electronic 
multiplier equipment. 
[Background of the Invention] 

The problem on the general technique which should be solved in the case of the photomultiplier tube equipped with the 
1st dynode made large-sized when the most, and the multiplier equipment of a leaf type is to combine the 1st dynode 
with multipHer equipment so that the secondary electron emitted by the 1st dynode may reach the multiplier equipment 
of a leaf type by low loss so that photoelectrons may be collected good. 

The solution over the problem on this general technique is given to JP,59" 167946, A, that 1st dynode of the 
photomultiplier tube currently indicated by this is cylindrical, its bus-bar of this cylindrical dynode is right-angled to the 
axis of the photomultiplier tube, and its axis of electronic multiplier equipment is parallel to flie axis of said 
photomultipUer tube. In this conventional photo-multiplier, between the 1st djmode and the multiplier equipment of a 
leaf type is combined by preparing the middle dynode which accomplishes 1 set by three pieces which act an electron 
beam to the direction of multiplier eqxiipment as a certain deflector which carries out an extent deviation between the 1st 
dynode and mxiltiplier equipment. 

The assembly and the configuration of the photomultiplier tube of **** are complicated by the conventional 
photomultiplier tube's still having the fault which says that the dead air space needed for a longitudinal direction 
becomes comparatively large, in order to prepare a middle dynode which was mainly mentioned above, and preparing a 
middle dynode further. 

Furthermore, the technical problem which should be solved by this invention Photoelectric cathode, and the cylinder- 
like 1st dynode which receives the photoelectron with which the bus-bar was right-angled with the photoelectron and 
was moreover emitted by photoelectric cathode to the tube-axial line, Have "leaf* type multiplier equipment and the 
coupler which combines the 1st dynode with multiplier equipment, and the axis of multiplier equipment sets to the 
parallel photomultiplier tube to said tube-axial line. It is in narrowing longitudinal direction dead air space needed for 
this photo-multiplier, and considering a photo-multiplier as an easy configuration by moreover arranging the multiplier 
equipment of a leaf type advantageously to the 1st dynode. 
[An indication of invention] 

In order to solve a technical problem which was mentioned aboye, the axis of this invention is parallel to the axis of said 
multiplier equipment in said coupler. The flank plate of the shape of a cylinder surrounding the inlet port of the 1st 
dynode and multiplier equipment. Are parallel to the bus-bar of 1 st electrode; which consists of the top plate which has 
opened opening which counters, is supported by photoelectric cathode on this flank plate, and lets a photoelectron pass 
to the direction of the 1st dynode, and said 1st dynode. And it constitutes firom flat 2nd electrode; located between the 
outlet of the 1st dynode, and the inlet port of multiplier equipment. And while making potential of said 1st electrode 
forward to the potential of said photoelectric cathode and making it almost equal to the potential of said 1st dynode 
moreover, it is in the photomultiplier tube characterized by making potential of said 2nd electrode larger than the 
potential of the 1st electrode. 

According to this invention mentioned above, a middle dynode can be lost, multiplier equipment can be made to 
approach the 1st dynode, thereby, the need dead air space of the photomultiplier tube is narrow, and ends, and, 
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moreover, assembly becomes much easy. Moreover, association with the 1st dynode and a leaf-type multiplier is 

performed by the combination of the 1st and the 2nd electrode so that it may explain in full detail behind. 

The top plate of the 1st electrode has the advantage of this invention also in saying that it serves [ combining the 1st 

dynode with leaf-type multiplier equipment / not only ], but converging the photoelectron which comes out of 

photoelectric catiiode on the 1st dynode so that clearly also from explanation of a next example. 

[Example] 

The photomultiplier tube 10 by this invention is shown in Fi g. 1st [the] and 2 with the perspective view and the 
sectional view about the example below explaining this invention, respectively, and, generally the photoelectric cathode 
20 with which this photomultiplier tube is equipped is formed in the closure aperture in the edge of a cylindrical sleeve. 
Therefore, the photomultiplier tube 10 has the same symmetry-axis line 1 1 as photoelectric cathode 20. Photoelectric 
cathode 20 needs to emit a photoelectron 21 under the effect of incident light, and these photoelectrons need to converge 
it on the 1st dynode 30. As shown in Fi g. 1st [the] and 2 , the 1st dynode 30 is a cylinder-like thing and uses the bus- 
bar 31 as a right angle to the shaft 1 1 of the photomultiplier tube. Furthermore, the photo-multiplier 1 1 is equipped with 
the electronic multipUer (multiplication) equipment 40 known for the name "leaf-type multiplier" Becoming, and this 
example is indicated by French patent No. 2,549,288. The important thing for this multiplier equipment is constituting 
tills from a layered product of the foil which opened the hole, or a metal plate, and preparing a secondary-electron- 
emission ingredient layer in the wall of these holes. The advantage of considering as such a configuration is to be able to 
carry out multiplication of the incidence electron given with a large beam gestalt also in narrow dead air space. 
To tiie axis 1 1 of a photo-multiplier 10, the axis 41 of multiplier equipment 40 is parallel, and can bring multiplier 
equipment 40 close to the 1st dynode 30 by this, therefore can reduce the need dead air space of the longitudinal 
direction of a photo-multiplier so that clearly from Fig. 1st [the] and 2 . 

As shown in Fi g. 1st [the] and 2 , the equipment 50 which combines the 1st dynode 30 with multiplier equipment 40 is 
equipped with the 1 st electrode 5 1 . This 1 st electrode The flank plate 52 of the shape of a cylinder which has the same 
axis 1 1 as a photo-multipher, and moreover surrounds the inlet port 42 of the 1st dynode 30 and multiplier equipment 
40, It is countered and supported by photoelectric cathode 20 on this flank plate, and constitutes from a top plate 53 
which has opened the opening 54 which passes a photoelectron 21 to the direction of the 1st dynode 30. To a certain 
potential VO, for example, the potential of photoelectric cathode, (this potential is OV), the potential of the 1st electrode 
5 1 is electropositive potential, and, moreover, let it be potential like 200V [ almost equal to the potential of the 1 st 
dynode 30 ]. The coupler 50 is equipped also with the 1st flat electrode 55, and this electrode makes it parallel to the 
bus-bar 3 1 of the 1st dynode, and it is located between the outiet 32 of the 1 st dynode 30, and the inlet port 42 of 
multiplier equipment 40. Let potential of the 2nd electrode 55 be potential VI like 300V which make larger than the 
potential of the 1 st electrode and can moreover be made almost equal to the potential of the 1st electrode of leaf-type 
multiplier equipment 40. 

Signs that a coupler 50 acts on an electron orbit are also shown in Fig. 2 . The secondary electron which the 1st dynode 
30 emits by the collision of a photoelectron 21 is lengthened from the outlet 32 of the 1st dynode 30 to the direction of 
the inlet port 42 of multiplier equipment 40 with the 1st electrode 55 of the larger potential VI than the potential of the 
1st dynode 30. Subsequently, after secondary electron passes the 2nd electrode, it is put back to the direction of 
multiplier equipment 40 witii the flank plate 52 and the top plate 53 (the potential VO of these plates is lower than the 
potential of the 2nd electrode) of the 1st electrode 51. 

The top plate 53 carries out two separate functions to coincidence, one of them is combining the 1 st dynode with 
multiplier equipment, and other one is converging a photoelectron on the 1st dynode so that clearly from Fi g. 1st [the] 
and2 . 

Although the axis of a photo-multiplier was made parallel to the axis of multiplier equipment in the example shown in 
Fi g. 1st [the] and 2 , this does not necessarily constitute the indispensable requirements for this invention. 
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DRAWINGS 



[Fig^l] 




[Fig^] 
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